SIMULTANEOUS BROADCASTING RECEIVER 
BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to a simultaneous broadcasting receiver for receiving 
each of broadcasting signals carrying an identical broadcasting content transmitted 
simultaneously in different broadcasting systems. 

Description of the Prior Art 

10002] A conventional simultaneous broadcasting receiver is such configured that a 
digital side is unconditionally chosen and fixed as an input system if an identical broadcasting 
content is broadcast simultaneously both in an analog and a digital broadcasting systems. 
The digital broadcasting system, in a way, has an advantage over the analog broadcasting 
system in its ability to prevent quality of decoded signals from easily deteriorated with the 
benefit of an error correcting code even if a reception status becomes poor to some extent. 
Because of this reason, it is reasonable to choose the digital side as the input system when the 
simultaneous broadcasting is received. However, the digital broadcasting system also has a 
disadvantage, not found in the analog broadcasting system, of producing a rapid deterioration 
in the quality of the decoded signals once the reception status becomes worse than a 
predetermined level. Due to this reason, the conventional receiver having the above- 
mentioned configuration in which the digital side is chosen and fixed as the mput system 
unconditionally when the simultaneous broadcasting is received has a problem in which 
reproducing the audiovisual broadcast content becomes impossible unexpectedly when the 
reception status of the digital broadcasting signal becomes worse than the predetermined level. 
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[0003] As a conventional technology for solving the above-mentioned problem, the 
applicant of the present invention has already disclosed and proposed, for example, in 
Japanese Patent No. P2641148, a TV receiver comprising a decoder for perfoming a 
predetermined signal processing by receiving each of TV broadcasting signals transmitted in 
the digital and analog broadcasting systems, a reception status detector for detecting the 
reception status of the digital TV broadcasting signal, and an input system selector for 
selecting and feeding one of the signals processed in the decoder to a circuit following thereto 
according to the detection result of the reception status detector. 

[00041 The TV receiver configured in such a way as described above, when the reception 
status of the digital broadcasting signal is deteriorated, the input system can be switched over 
from the analog side to the digital side temporarily before a rapid deterioration in the quality 
of the decoded signal further develops. Accordingly, in a way, it is possible to output video 
images and sounds in such a quality level by which the broadcasting content is understood on 
the whole. 

[0005J However, because the TV receiver configured in such a way as described above 
keeps feeding power to the decoder of the analog side regardless of the reception status of the 
digital TV broadcasting signal, the TV receiver has a problem in which the power fed to and 
consumed by the decoder of the analog side is wasted when the reception status of the digital 
TV broadcasting signal is good. Because the TV receiver configured m a way as described 
above has no compensation means for compensating for a loss of synchronization of output 
timing that is caused when the input system is selected, the TV receiver also has a problem in 
which the audio signal or the video signal is interrupted every time the input system is 
switched over. 
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SUMMARY OF THE INVENTION 
10006] It is a first object of the present invention, in light of the aforementioned problems, 
to provide a simultaneous broadcasting receiver capable of reducing unnecessary power 
consumption based on a reception status. It is a second object of the present invention to 
provide a simultaneous broadcasting receiver capable of preventing signals fi-om being 
interrupted when an input system is changed. 

[0007] To achieve the first object, according to one aspect of the present invention, there 
is provided a simultaneous broadcasting receiver comprising a first receiver for receiving a 
first broadcasting signal broadcast in a first broadcasting system and applying predetermined 
signal processing to the received first broadcasting signal, a second receiver for receiving a 
second broadcasting signal transmitted by using a second broadcasting system different from 
the first broadcasting system and transmitting a broadcasting content in synchronization with, 
an identical broadcasting content transmitted by the first broadcasting signal, the second 
receiver for applying predetermined signal processing to the received second broadcasting 
signal, a reception status detector for detecting a reception status of the first broadcasting 
signal, an input system selector for selecting between a processed signal obtained in the first 
receiver and a processed signal obtained in the second receiver and outputtmg the selected 
signal to a circuit following thereto, a power supply controller for controlling supplying 
power to the second receive, and a controller for controlling the input system selector and the 
power supply controller according to a detection result obtained by the reception status 
detector. 

[0008] To achieve the second object, according to another aspect of the present invention, 
there is provided a simultaneous broadcasting receiver comprising a first receiver for 

-3- 



receiving a first broadcasting signal broadcast in a first broadcasting system and applying 
predetermined signal processing to the received first broadcasting signal, a second receiver for 
receiving a second broadcasting signal transmitted by using a second broadcasting system 
different firom the first broadcasting system and transmitting a broadcasting content in 
synchronization with an identical broadcasting content transmitted by the first broadcasting 
signal, the second receiver for applying predetermined signal processing to the received 
second broadcasting signal, a reception status detector for detecting a reception status of the 
first broadcasting signal, an input system selector for selecting between a processed signal 
obtained in the first receiver and a processed signal obtained in the second receiver and 
outputting the selected signal to a circuit following thereto, a memory portion, arranged in a 
stage immediately before the input system selector, for memorizing temporarily each of the 
processed signals obtained in the first and the second receivers respectively, and a controller 
for controlling the input system selector and the memory portion according to a detection 
result obtained by the reception status detector. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] This and other objects and features of the present invention will become clear firom 
the following description, taken in conjunction with the preferred embodiments with reference 
to the accompanying drawings in which: 

Fig. 1 is a block diagram of a TV receiver of a first embodiment of the invention; 
Fig. 2 is a flowchart showing an operation example of the TV receiver of the first 
embodiment; 

Fig. 3 is a flowchart showing an operation of the TV receiver of a second 



embodiment; and 

Fig. 4 is a block diagram of a TV receiver of a third embodiment of the invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0010] Hereinafter, embodiments of the present invention will be described in details by 
taking examples in which the invention is applied to a simultaneous-broadcasting-compatible 
TV receiver (hereinafter referred to as a TV receiver) capable of receiving each of television 
broadcasting signals that carry an identical content simultaneously both in a digital and an 
analog broadcasting systems. 

[0011] Fig. 1 is a block diagram of a TV receiver of a first embodiment of the invention. 
As shown in the illustration, the TV receiver of this embodiment comprises a first antenna 1 
for receiving digital broadcasting signal, a digital signal receiver 2 for applying predetermined 
signal processing to the received digital broadcasting signal, a second antenna 3 for receiving 
analog broadcasting signal, an analog signal receiver 4 for applying predetermined signal 
processing to the received analog broadcasting signal, an input system selector 5 for selecting 
between a signal processed by the digital signal receiver 2 and a signal processed by the 
analog signal receiver 4 and feeding thus selected signal to a circuit following thereto, a 
reception status detector 6 for detecting a reception status (in this embodiment, BER, Bit 
Error Rate of the decoded signal) of the digital broadcasting signal, a controller 7 for 
performing a switching control of the input system selector 5, and a power supply controller 8 
for controlling supplying power to the analog signal receiver 4, 



[0012] Furthermore, the above-mentioned digital signal receiver 2 comprises a tuner 21 
for extracting a target fi-equency band signal firom the received digital broadcasting signal and 

-5- 



converting the target frequency band signal to an intermediate frequency signal, an OFDM 
(Orthogonal Frequency Division Multiplex) demodulator 22 for demodulating the 
intermediate frequency signal obtained in the tuner 21 into digital form, and an audio/video 
processor 23 for converting the demodulated signal obtained in the OFDM demodulator 22 to 
an audio/video signal. The above-mentioned analog signal receiver 2 comprises a tuner 41 
for extracting a target frequency band signal (identical frequency band as the frequency band 
signal extracted by the tuner 21) and converting the extracted target frequency band signal to 
an intermediate frequency signal, and an audio/video processor 42 for converting the 
intermediate frequency signal obtained in the tuner 41 to an audio/video signal. 

[0013] Next, an input system selecting operation and a power control operation of the TV 
receiver configured in a way described above will be described with reference to Fig. 2. Fig. 
2 is a flowchart showing an operation example of the TV receiver of the first embodiment. 

[0014] When a simultaneous broadcasting reception is started in step Sl-1, the power 
supply controller 8 and the input system selector 5 are initialized by the controller 7. 
Specifically, instructions for turning on the power supply to the digital signal receiver 2 and 
for turning off the power supply to the analog signal receiver 4 are given to the power supply 
controller 8, and instructions for selecting the processed signal obtained in the digital signal 
receiver 2 and feeding this signal to the circuit following thereto are given to the input system 
selector 5. 

[0015] After the initialization in step Sl-1, a BER is detected by the reception status 
detector 6 and thus detected BER is fed to the controller 7 in step Sl-2. In step Sl-3, a 
decision on whether the input system should be changed or not is made by the controller 7 in 
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accordance with the BER obtained in step SI -2. When the BER is judged smaller than a 
predetermined threshold value, the reception status of the digital broadcasting signal is 
regarded as good for producing video images and soimds without any problems. Therefore, 
the flow moves to step SI -4. On the other hand, when the BER is judged larger than the 
threshold value, then the reception status of the digital broadcasting signal is regarded as too 
poor to produce video images and sounds without any problems. Therefore, the flow moves 
to step Sl-5. 

[0016] When the BER is judged smaller than the threshold value in step SI -3, then the 
audio/video signal processed in the digital signal receiver 2 is selected and fed to the circuit 
following thereto by the input system selector 5 in step SI -4. Thereafter, the flow moves 
back to step SI -2. As explained, as long as the reception status of the digital broadcasting 
signal is good, the flow runs a loop of a digital signal output routine shown in steps Sl-1 to 
Sl-4 (actual steps are Sl-2 to Sl-4). 

[0017] On the other hand, when the BER is judged lager than the threshold value in step 
SI -3, then instructions for turning on the power supply to the analog signal receiver 4 are 
given to the power supply controller 8 by the controller 7 in step SI -5, and instructions for 
changing the input system so as to select the processed signal obtained in the analog signal 
receiver 4 and feed this signal to the circuit following thereto are given to the input system 
selector 5 by the controller 7 in step SI -6. Thereafter, in the following step SI -7, the 
audio/video signal processed in the analog signal receiver 4 is selected and fed to the circuit 
following thereto by the input system selector 5 in step SI -7. By arranging the configuration 
in this way, when the reception status of the digital broadcasting signal is worsened, it is 
possible to switch the input system from the digital side to the analog side temporarily before 
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an abrupt deterioration is caused to the decoded signal and thereby output video images and 
sounds in such a quality by which the broadcasting content is understood on the whole. 

[0018] After the analog signal is fed out in step SI -7, the BER is detected by the reception 
status detector 6 again and the BER thus detected is fed to the controller 7 in the following 
step SI -8. In step SI -9, the BER obtained in step SI -8 is checked by the controller to see if 
it is possible to change the input system. If the BER is judged smaller than the threshold 
value in this step, the reception status of the digital broadcasting signal is regarded as good 
and having recovered to a level by which video images and sounds can be produced without 
any problems and, thus, the flow moves to step Sl-10. On the other hand, if the BER is 
judged larger than the threshold value, then the reception status of the digital broadcasting 
signal is regarded as still too poor to produce video images and sounds without any problems 
and the flow moves back to step SI -7. 

[0019] When the BER is judged smaller than the threshold value in step SI -9, instructions 
for turning on the power supply to the analog signal receiver 4 are given to the power supply 
controller 8 by the controller 7 in step Sl-10, and instructions for switching over the input 
system so as to select the processed signal obtained in the digital signal receiver 2 and feed 
this signal to the circuit following thereto are given to the input system selector 5 by the 
controller 7 in step Sl-1 1 . Thereafter, the flow moves back to step SI -4 and the audio/video 
signal processed by the digital signal receiver 2 is selected and fed to the circuit following 
thereto from the input system selector 5. By arranging the configuration in this way, when 
the reception status of the digital broadcasting signal gets worsened once and recovered 
thereafter, it is possible to bring the operation flow back to the digital signal output routine. 
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[0020] On the other hand, when the BER is judged larger than the threshold value in step 
SI -9, the flow is returned to step SI -7 as explained earlier. In this way, while the reception 
status of the digital broadcasting signal is poor, the flow runs a loop of an analog signal output 
routine shown in steps Sl-5 to Sl-1 1 (actual steps are SI -7 to SI -9). 

[0021] As described above, the TV receiver of this embodiment is configured to have the 
power supply controller 8 for controlling the power supply to the analog signal receiver 4 in 
accordance with the detected result by the reception status detector 6 and configured such that 
power supplied to the analog signal receiver 4 is stopped when the operation flow runs a loop 
of the digital signal output routine. By providing this configuration, it is possible to reduce 
power which otherwise is consumed by the analog signal receiver 4 when the reception status 
of the digital broadcasting signal is good. 

[0022] Next, a TV receiver of a second embodiment is described. Here, the TV receiver 
of this embodiment is configured in an identical manner as the TV receiver of the first 
embodiment (refer to Fig. 1) and has characteristics of its own in the functions of the input 
system selection and the power control. For this reason, in describing the TV receiver of this 
embodiment, only the fimctions of the input system selection and the power control will be 
described in details. Fig. 3 is a flowchart showing an operation of the TV receiver of the 
second embodiment. 

[0023] When a simultaneous broadcasting reception is started in step S2-1, the power 
supply controller 8 and the input system selector 5 are initialized by the controller 7. 
Specifically, instructions for turning on the power supply to the digital signal receiver 2 and 
for turning off the power supply to the analog signal receiver 4 are given to the power supply 
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controller 8, and instructions for selecting the processed signal obtiained in the digital signal 
receiver 2 and feeding this signal to the circuit following thereto are given to the input system 
selector 5. 

[0024] After the initialization in step S2-1, a BER is detected by the reception status 
detector 6 and thus detected BER is fed to the controller 7 in step S2-2. In step S2-3, a 
decision on whether or not the analog signal receiver 4 should be put into a standby mode is 
made by the controller 7 according to the BER obtained in step S2-2. When the BER is 
judged smaller than a predetermined first threshold value, the reception status of the digital 
broadcasting signal is regarded as good for producing video images and sounds without any 
problems. Therefore, the flow moves to step S2-4. On the other hand, when the BER is 
judged larger than the first threshold value, then the reception status of the digital 
broadcasting signal is regarded as getting poor and the flow moves to step S2-5 so as to put 
the analog signal receiver 4 into a standby mode. 

[0025] When the BER is judged smaller than the threshold value in step S2-3, then the 
audio/video signal processed in the digital signal receiver 2 is selected and fed to the circuit 
following thereto fi"om the input system selector 5 in step S2-4. Thereafter, the flow moves 
back to step S2-2. As explained, as long as the reception status of the digital broadcasting 
signal is good, the flow runs a loop of a digital signal output routine in which the analog 
signal receiver 4 is not in the standby mode as shown in steps S2-1 to S2-4 (actual steps are 
S2-2 to S2-4). 

[0026] On the other hand, when the BER is judged lager than the threshold value in step 
S2-3, then instructions for turning on the power supply to the analog signal receiver 4 are 
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given to the power supply controller 8 by the controller 7 in step S2-5, and, in step S2-6, a 
decision on whether or not the input system should be changed is made by the controller 7 in 
accordance with the BER obtained in step S2-2. When the BER is judged smaller than a 
predetermined second threshold value (which is larger than the first threshold value) in this 
step, it is judged that the reception status of the digital broadcasting signal is deteriorating but 
not bad enough to change the input system, and the flow moves to step S2-7. On the other 
hand, when the BER is judged larger than the second threshold value, it is judged that the 
reception status of the digital broadcasting signal is too bad to produce video images and 
sounds without any problems, and the flow moves to step S2-1 1 . 

[0027] When the BER is judged smaller than the second threshold value in step S2-6, then 
the audio/video signal processed in the digital signal receiver 2 is selected and fed to the 
circuit following thereto from the input system selector 5 in step S2-7. Thereafter, in the 
following step S2-8, the BER is detected again by the reception status detector 6. In step S2- 
9, a decision on whether the analog signal receiver 4 should be kept in the standby mode or 
released is made by the controller 7 accordmg to the BER obtained in step S2-8. When the 
BER is judged smaller than the first threshold value in this step, then the reception status of 
the digital broadcasting signal is regarded good and having recovered to the level for 
producing video images and sounds without any problems, and the flow moves to step S2-10. 
On the other hand, when the BER is judged larger than the first threshold value, then the 
reception status of the digital broadcasting signal is regarded not having recovered, and the 
flow moves back to step S2-10 so as to keep the analog signal receiver 4 in the standby mode. 



[0028] When the BER is judged smaller than the first threshold value in step S2-9, 
instructions for turning off the power supply to the analog signal receiver 4 are given to the 



power supply controller 8 from the controller 7 in step S2-10, and the flow moves back to step 
S2-4. By arranging the configuration in this way, when the reception status of the digital 
broadcasting signal gets worsened once and recovered thereafter, it is possible to bring the 
operating flow back to the digital signal output routine in which the analog signal receiver 4 is 
in the standby mode. 

[0029] On the other hand, when the BER is judged larger than the first threshold value in 
step S2-9, the flow moves back to step S2-6 as explained before, hi this way, when the BER is 
larger than the first threshold value and smaller than the second threshold value, the operating 
flow runs a loop of a digital signal output routine in which the analog signal receiver 4 is in 
the standby mode as shown in steps S2-5 to S2-10 (actual steps are S2-6 to S2-9). 

[0030] Furthermore, when the BER is judged larger than the second threshold value in step 
S2-6, instructions for changing the input system so as to select the processed signal obtained in 
the analog signal receiver 4 and feed this signal to the circuit following thereto are given to 
the input system selector 5 by the controller 7. Thereafter, in the foUowmg step 82-12, the 
audio/video signal processed by the analog signal receiver 4 is selected and fed to the circuit 
following thereto by the input system selector 5. By arranging the configuration in this way, 
when the reception status of the digital broadcasting signal is worsened, it is possible to 
switch the input system from the digital side to the analog side temporarily before an abrupt 
deterioration is caused to the decoded signal and thereby output video images and sounds in 
such a quality by which the broadcasting content is understood on the whole. 

[0031] After the analog signal is fed out in step S2-12, the BER is detected by the 
reception status detector 6 again in the following step S2-13. Thereafter, in step S2-14, a 
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decision on whether or not the input system should be changed is made by the controller 7 
according to the BER obtained in step S2-13. If the BER is smaller than the second 
threshold value in this step, the flow moves to step S2-15 based on the judgment that the 
reception status of the digital broadcasting signal has recovered to such a level by which 
keeping the analog signal receiver 4 in the standby mode is enough to cope with the situation. 
On the other hand, if the BER is larger than the second threshold value, the flow moves back 
to step S2-12 based on the judgment that the status of the digital broadcasting signal is still 
poor and in such a level by which it is difficult to produce video images and soimds without 
any problems. 

[0032] If the BER is judged smaller than the second threshold value in step S2-14, 
instructions for changing the input system are given to the input system selector 5 by the 
controller so as to select the signal processed by the digital signal receiver 2 and feed this 
signal to the circuit following thereto. Thereafter, the flow moves back to step S2-7 and the 
audio/video signal processed in the digital signal receiver 2 is selected and fed by the input 
system selector 5 to the circuit following thereto. By arranging the configuration in this way, 
when the reception status of the digital broadcasting signal gets worsened once and recovered 
thereafter, it is possible to bring the operating flow back to the digital signal output routine in 
which the analog signal receiver 4 is in the standby mode. 

[0033] On the other hand, if the BER is judged larger than the second threshold value in 
step S2-14, the flow moves back to step S2-12 as explained before. In this way, while the 
reception status of the digital broadcasting signal is poor, the operating flow runs a loop of an 
analog signal output routine comprising steps S2-11 to S2-15 (actual steps are S2-12 to S2- 
14). 
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[0034] As described above, the TV receiver of this embodiment is configured such that 
the power to the analog signal receiver 4 is stopped and the processed signal obtained in the 
digital signal receiver 2 is selected and outputted when the BER is smaller than the first 
threshold value; the power is kept supplied to the analog signal receiver 4 and the processed 
signal obtained in the digital signal receiver 2 is selected and outputted when the BET is 
larger than the first threshold value and smaller than the second threshold value; and the 
power is supplied to the analog signal receiver 4 and the processed signal obtained in the 
analog signal receiver 4 is selected and outputted when the BER is larger than the second 
threshold value. This configuration allows a smoother shifting of the input system than the 
first embodiment described previously. 

[0035] Next, a TV receiver of a third embodiment of the invention is described. Here, 
the TV receiver of this embodiment is configured in a similar manner as the TV receiver of 
the aforementioned first and the second embodiments (refer to Fig. 1). For this reason, such 
components as are found also in the first and the second embodiments are identified with the 
same reference symbols or numerals as used in Fig. 1 and descriptions thereof are not 
repeated. Accordingly, emphasis is laid on characteristics of this embodiment in the 
descriptions hereimder. 

[0036] Fig. 4 is a block diagram of a TV receiver of a third embodiment of the invention. 
As shovra in the illustration, the TV receiver of this embodiment comprises memory portions 
9 and 10, each arranged before an input system selector 5, for memorizing temporarily 
processed signals obtained in a digital signal receiver 2 and an analog signal receiver 4 
respectively. 
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[0037J According to the TV receiver configured as above, when the input system is 
changed by the input system selector 5, timings of reading signals from the memory portions 
9 and 10 are controlled by a controller 7 accordingly in synchronization with that change so 
that a phase shift between output signals of the digital and the analog systems is compensated 
for. According to this configuration, it is possible to prevent an interruption of an audio 
signal and/or a video signal firom occurring every time the input system is changed. 

[0038] Although each of the above-mentioned embodiments dealt with a TV receiver 
capable of receiving a simultaneous broadcasting as an example, it is to be noted that the 
present invention is not limited to the TV receiver and may be applied to any other types of 
simultaneous broadcasting receivers. 

[0039] Furthermore, although each of the above-mentioned embodiments deah with a 
configuration comprising each one of the digital and analog input systems as an example, it is 
to be noted that the present invention is not limited to this configuration and may be applied to 
any other configurations comprising a plurality of digital mput systems and a plurality of analog 
input systems, i.e., a configuration allowing a selective diversity reception or a synthetic 
diversity reception. 

[0040] Additionally, although each of the above-mentioned embodiments dealt with a 
configuration as an example in which the reception status of the digital broadcasting signal is 
detected according to the BER of the demodulated signal in digital form, it is to be noted that 
the present invention is not limited to this configuration and may be applied to any other 
configurations in vsWch the reception status is based on whether or not the audio/video signal can 
be processed in the digital signal receiver 2 or based on the reception intensity of the received 
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digital broadcasting signal. 



[0041] According to one aspect of the simultaneous broadcasting receiver of the invention, 
as has been described, it is possible, according to the reception status, to reduce power which 
is otherwise consumed imnecessarily. According to another aspect of the simultaneous 
broadcasting receiver of the invention, it is also possible to prevent the interruption of signal 
from occurring when the input system is changed. 
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